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into the treatment channel and has an air supply device. The
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produce pulse-like compressed-air flows, wherein the com-
pressed air is produced via a pressure chamber and a pressure
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between the pressure chamber and the pressure source,
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1
APPARATUS FOR PRODUCING
ENTANGLEMENTS ON A MULTIFILAMENT
THREAD

The invention relates to an apparatus for producing
entanglements on a multifilament thread having a treatment
channel, having a nozzle bore that opens into the treatment
channel and having an air supply device which interacts with
the nozzle bore in order to produce pulse-like compressed-air
flows and which has a pressure chamber which is connected
to a pressure source.

A generic apparatus for producing entanglements on a
multifilament thread is known from U.S. Pat. No. 5,134,840.

In the production of synthetic threads, the latter are formed
from a multiplicity of individual filament strands which, in
order to be processed further, are connected to form thread
cohesion by way of intertwining knots or entanglements. In
order to produce such thread cohesion on the multifilament
threads, it is known to produce the entanglements on the
multifilament thread by way of a compressed-air treatment.
Depending on the thread type and process, different treatment
methods, from simple entanglement to the production of
knots, can be achieved in this case. In principle, two types of
compressed-air treatments of threads can be distinguished. In
one variant, a continuous compressed-air flow is produced in
a treatment channel via a nozzle bore, said compressed-air
flow being directed substantially transversely to a continu-
ously guided thread. However, such methods and apparatuses
have the fundamental disadvantage that there is a permanent
loss of compressed air and also relatively high pressures are
necessary in order to obtain an intensification of the entangle-
ment in the threads.

In a second variant of the compressed-air treatment, on
which the invention is based, a pulse-like compressed-air
flow is produced in the treatment channel via the nozzle bore.
To this end, the nozzle bore is assigned an air supply device
which, together with the nozzle bore, produces a pulse-like
compressed-air flow in the treatment channel, said com-
pressed-air flow being directed recurrently at the thread in a
time sequence. An apparatus of this kind is known from the
document cited above. To this end, the compressed-air supply
device has a pressure chamber, which is used to feed the
compressed air into the nozzle bore. The pressure chamber is
connected to a pressure source, by way of which compressed
air is directed into the pressure chamber. The pressure cham-
ber is integrated in a hollow-cylindrical rotor which has a
plurality of chamber openings on its circumference. The
chamber openings can be connected alternately to a nozzle
bore when the rotor is rotated, said nozzle bore opening into
a treatment channel in which a thread is guided. When the
rotor is rotated, a compressed-air flow is introduced in a
pulse-like manner into the treatment channel via the nozzle
bore in a time sequence, while a chamber opening commu-
nicates with the nozzle bore.

In the known apparatus, pulse-like pressure fluctuations
occur within the pressure chamber, said pressure fluctuations
propagating and leading to disruptions and noise in the com-
pressed-air supply. Moreover, it has to be ensured that the
pressure losses within the pressure chamber, which are
caused during the production of a pulse-like compressed-air
flow, are compensated for rapidly, in order that the subsequent
compressed-air flow can be produced with the same intensity.
Therefore, the known apparatus is suitable only for relatively
slow thread running speeds in the region of 500 m/min.

It is therefore the object of the invention to provide an
apparatus of the generic type for producing entanglements on
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2

amultifilament thread, by way of which threads can be treated
at relatively high thread speeds in the region of above 2000
m/min.

A further aim of the invention is to develop the generic
apparatus such that an undisrupted compressed-air supply is
ensured even for relatively high operating pressures.

This object is achieved according to the invention in that a
volume store is arranged between the pressure chamber and
the pressure source, and in that the volume store has a storage
volume which is greater than a chamber volume of the pres-
sure chamber.

Advantageous developments of the invention are defined
by the features and combinations of features disclosed herein.

The apparatus according to the invention has the particular
advantage that the pressure pulses that occur in operation can
be absorbed within the volume store and damped with respect
to the compressed-air supply network. In addition, relatively
large quantities of air are available for producing the pulse-
like compressed-air flows, said quantities of air causing a
relatively small pressure drop even in the case of relatively
high operating pressures. Thus, even at relatively high oper-
ating pressures in the range of 6 to 10 bar, highly dynamic
compressed-air flows can be produced for entangling a
thread.

In order both to obtain high dynamics during the produc-
tion of the compressed-air flows flowing through the nozzle
bores and to produce high damping of the pressure pulses, the
development of the invention, in which the storage volume of
the volume store is greater by a multiple, preferably by a
factor>20, than the chamber volume of the pressure chamber,
has proven particularly successful. It is thus possible to assign
the pressure chamber directly to the nozzle bore in a compact
unit, so that short distances are possible for producing low-
loss compressed-air flows.

Inorderthat a substantially constant operating pressure can
be maintained during a process, use is made in particular of
the development of the invention in which a pressure regula-
tor is arranged between the pressure source and the volume
store. In this way, the compressed air can be maintained at a
substantially constant operating pressure within the volume
store. The level of the operating pressure is in this case deter-
mined substantially by the process and the thread type and
also the thread titre. Usually, the operating pressure can be
regulated by the pressure regulator to an approximately con-
stant value, which may be in the range of 2 to 12 bar.

Depending on the nature of the surroundings in which the
treatment of the thread for entangling has to be carried out, the
volume store can be formed advantageously by a pressure
vessel and/or a line section.

The link between the pressure chamber and the volume
store is formed in this case advantageously by a very short
connecting line having a length of <0.3 m, so that the pressure
pulses within the pressure chamber that are generated during
the production of the pulse-like compressed-air flows can be
absorbed directly by the volume store.

In order that the pulse-like compressed-air flows produced
in the nozzle bore can be produced at a high frequency at
correspondingly high thread running speeds, in the apparatus
according to the invention, the air supply device has prefer-
ably a rotating nozzle ring having a circumferential guide
groove, in which guide groove the nozzle bore opens. The
pressure chamber has a chamber opening, which is connect-
able briefly to the nozzle bore by rotation of the nozzle ring.
The frequency for producing the compressed-air flows can
thus be determined by rotation of the nozzle ring. The nozzle
ring can in this case be driven via thread friction or by an
external drive.
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In order to form the treatment channel, a cover is assigned
to the nozzle ring at a contact region between the guide groove
and the thread. The contact region defines that zone on the
nozzle ring in which the nozzle bore is connected to the
chamber opening in the pressure chamber. To this extent, the
cover represents at the same time a baftle plate in order to
obtain the air guidance, which is necessary for producing
entanglement, in the treatment channel.

Depending on the configuration of the pressure chamber,
the nozzle ring can be configured in a hollow-cylindrical
manner with a cylindrical sliding surface or in the form of a
disc with an end-side sliding surface, said sliding surfaces
interacting with corresponding sealing surfaces of a stator, in
which the pressure chamber is configured with a chamber
opening.

However, it is also possible to combine the air supply
device with a treatment channel formed in a stationary man-
ner. In this case, the pressure chamber is formed within a
rotating rotor which has a chamber opening in its circumfer-
ence. The rotor is enclosed by a cylindrical stator which has in
one region the nozzle bore having an integrated treatment
channel. The stator has an internal sealing surface, which
interacts with an external sliding surface of the rotor. In this
way, too, very short distances between the nozzle bore and the
pressure chamber can be realized, so that low pressure losses
occur during the production of the pulse-like compressed-air
flows. In this way, it is possible to produce highly dynamic
compressed-air shocks which can be used preferably for pro-
ducing intertwining knots in a multifilament thread.

The apparatus according to the invention is particularly
suitable for producing a large number of stable and pro-
nounced entanglements and intertwining knots on multifila-
ment threads at thread speeds of above 2000 m/min. The
apparatus according to the invention is explained in more
detail in the following text on the basis of a number of exem-
plary embodiments and with reference to the appended fig-
ures, in which:

FIG. 1 shows a schematic diagram of the apparatus accord-
ing to the invention,

FIG. 2 schematically shows a longitudinal sectional view
ofafirst exemplary embodiment of the apparatus according to
the invention,

FIG. 3 schematically shows a cross-sectional view of the
exemplary embodiment from FIG. 2,

FIG. 4 schematically shows a longitudinal sectional view
of a further exemplary embodiment of the apparatus accord-
ing to the invention,

FIG. 5 schematically shows a longitudinal sectional view
of a further exemplary embodiment of the apparatus accord-
ing to the invention.

FIG. 1 shows a schematic diagram of the apparatus accord-
ing to the invention for producing entanglements on a mul-
tifilament thread. A thread is treated in this case within a
treatment channel 3, which is formed between a nozzle sup-
port 1 and a cover 4. Provided on the nozzle support 1 is a
nozzle bore 2, one end of which opens in the treatment chan-
nel 3 and the other end of which is connected to an air supply
device 5. The air supply device 5 is not illustrated in more
detail here and is explained in more detail in the following
exemplary embodiments.

The air supply device 5 is assigned a pressure chamber 6
and a volume store 7. The pressure chamber 6 has a chamber
volume which is designated by the reference sign V, in FIG.
1. The volume store 7 has, by contrast, a much larger storage
volume, which is designated by the reference sign V, in FIG.
1.
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On an inlet side, the volume store 7 is connected to a
pressure source 9 via a pressure regulator 8.

In operation, the pressure source 9 is activated, and so the
volume store 7 and the pressure chamber 6 are filled with
compressed air. The pressure regulator 8 ensures in this case
that a predetermined operating pressure is maintained in the
volume store 7 and the pressure chamber 6.

In order to treat a thread guided through the treatment
channel 3 with a pulse-like compressed-air flow in a recurrent
manner, a connection between the nozzle bore 2 and the
pressure chamber 6 is established briefly via the air supply
device 5. In this case, during the opening time of the nozzle
bore 2, a pulse-like compressed-air flow is produced and
introduced into the treatment channel 3 for thread treatment.
In order to obtain low losses and short reaction times, the
pressure chamber 6 is arranged preferably in the immediate
vicinity of the nozzle bore 2. The compressed-air flows,
which are produced at a determined frequency, cause pressure
pulses within the pressure chamber 6, said pressure pulses
propagating to the volume store 7 and being substantially
damped there on account of a substantially larger storage
volume, so that scarcely any or only small pressure pulses are
perceptible on the inlet side of the volume store 7.

In the apparatus according to the invention, it has emerged
that the chamber volume V, and the storage volume V, should
have a minimum ratio, in order to obtain sufficient damping at
the usual operating positive pressures, which could be in the
range of 2 to 12 bar. In particular, it should in this case be
taken into consideration that the chamber volume V, of the
pressure chamber 6 must have a particular size in order that a
high density of entanglement points can be produced on the
thread at high thread running speeds of above 2000 m/min.
Thus, after a compressed-air flow has been produced, the
operating pressure in the pressure chamber 6 has to have
reached its original value as far as possible before the next
compressed-air flow is achieved. Thus, it has emerged that
between the storage volume and the chamber volume there
should be a ratio of V,N,;=20. To this extent, the storage
volume V, of the volume store 7 is greater by a multiple than
the chamber volume V, of the pressure chamber 6.

In order to produce a large number of intertwining knots on
a synthetic thread at relatively high thread speeds, the appa-
ratus according to the invention is advantageously configured
as per the exemplary embodiment illustrated in FIGS. 2 and 3.
FIG. 2 shows a longitudinal sectional view of the exemplary
embodiment and FIG. 3 shows a cross-sectional view of the
exemplary embodiment.

In so far as no express reference is made to either of the
figures, the following description applies to both figures.

In the exemplary embodiment of the apparatus according
to the invention for producing entanglement on a multifila-
ment thread there is provided an air supply device 5, which
has as nozzle support a rotating nozzle ring 11 which is
configured in an annular manner and has a circumferential
guide groove 17 at its circumference. In the bottom of the
guide groove 17 there open a plurality of nozzle bores 2,
which are formed in a manner distributed uniformly around
the circumference of the nozzle ring 11. The nozzle bores 2
penetrate through the nozzle ring 11 as far as an inner sliding
surface 22.

The nozzle ring 11 is connected to a driveshaft 16 via an
end-side end wall 14 and a hub 15, which is arranged centrally
on the end wall 14. To this end, the hub 15 is fastened to a free
end of the driveshaft 16.

The cylindrical inner sliding surface 22 of the nozzle ring
11 is guided in the form of a sheath on a guide portion of a
stator 12, which forms a cylindrical sealing surface 23 oppo-
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site the sliding surface 22. The stator 12 has a chamber open-
ing 10 at one position on the circumference of the cylindrical
sealing surface 23, said chamber opening 10 being connected
to a pressure chamber 6 formed inside the stator 2. The pres-
sure chamber 6 is connected via a connecting line 18 to a
volume store 7, which in this exemplary embodiment is in the
form of a pressure vessel 19. In this case, the connecting line
18 is embodied to be very short between the pressure chamber
6 and the pressure vessel 19, in order to obtain direct interac-
tion of the two volumes. The connecting line 18 preferably
has in this case a length which is less than 0.3 m.

The chamber opening 10 on the stator 12 and the nozzle
bores 2 on the nozzle ring 11 are formed in a plane, so that the
nozzle bores 2 are guided in the region of the chamber open-
ing 10 by rotation of the nozzle ring 11. To this end, the
chamber opening 10 is configured as a slot and extends in the
radial direction over a relatively long guide region of the
nozzle bores 2. The size of the chamber opening 10 thus
determines an opening time of the nozzle bores 2, while the
latter produce a compressed-air pulse. The sliding surface 22
of'the nozzle ring 11 and the sealing surface 23 of the stator 12
form a sealing gap in order to avoid pressure losses in the
pressure chamber 6.

The stator 12 is held on a support 13 and has a central
bearing bore 24, which is formed concentrically with the
cylindrical sealing surface 23. Within the bearing bore 24, the
driveshaft 16 is mounted in a rotatable manner by the bearings
32.

The driveshaft 16 is coupled at one end to an electric motor
25, by way of which the nozzle ring 11 can be driven at a
predetermined circumferential speed. To this end, the electric
motor 25 is arranged on the side of the stator 12.

As can be seen from the illustration in FIG. 2, a cover 4 is
assigned to the circumference ofthe nozzle ring 11, said cover
4 being held in a movable manner on the support 13 via a pivot
pin. Alternatively, the cover 4 could also be held in a station-
ary manner, if, in order to lay a thread, a threading slit were
formed between the cover 4 and the nozzle ring 11.

As can be seen from the illustration in FIG. 3, the cover 4
extends in the radial direction at the circumference of the
nozzle ring 11 over a region which encloses the chamber
opening 10 in the stator 12 on the inside. On its side facing
towards the nozzle ring 11, the cover 4 has an adapted cov-
ering surface, which covers the guide groove 17 to form a
treatment channel 3. Within the treatment channel 3, a thread
26 is guided in the guide groove 17 at the circumference of the
nozzlering 11. To this end, an inlet thread guide 20 is assigned
to a run-in side and an outlet thread guide 21 is assigned to a
run-off side in the nozzle ring 11. The thread 26 can thus be
guided between the inlet thread guide 20 and the outlet thread
guide 21 with a partial looping on the nozzle ring 11 in a
contact region.

In the exemplary embodiment illustrated in FIGS. 2 and 3,
in order to produce entanglements on the multifilament thread
26, compressed air is provided through the pressure chamber
6 and the pressure vessel 19. The nozzle ring 11, which guides
the thread 26 in the guide groove 17, produces continuous
compressed-air pulses as soon as the nozzle bores 2 pass into
the region of the chamber opening 10. In this case, the pres-
sure pulses lead to local entanglements on the multifilament
thread 26 so that a multiplicity of entangling knots are formed
on the thread. The chamber volume of the pressure chamber
6 and also the storage volume of the pressure vessel 19 are in
this case coordinated with the respective process and the
respectively necessary operating pressure. To this end, a pres-
sure regulator, which is not illustrated in more detail here, is
assigned likewise to the inlet side of the pressure vessel 19.
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FIG. 4 schematically shows a longitudinal sectional view
of a further exemplary embodiment of the apparatus accord-
ing to the invention having an alternatively configured air
supply device 5. In this case, the nozzle support is formed
likewise by a rotating nozzle ring 11, which is in the form of
a disc and has a guide groove 17 at its circumference, said
guide groove 17 encompassing the nozzle ring 11 in the radial
direction. A plurality of nozzle bores 2 open in the bottom of
the guide groove 17. The nozzle bores 2 formed in the nozzle
ring 11 each have two nozzle bore portions, wherein a first
portion is oriented radially and opens into the bottom of the
guide groove 17 and the second bore portion is oriented
axially and opens at an end side 28 of the nozzle ring 11. On
the end side 28 of the nozzle ring 11 there is formed a sliding
surface 22 in which the nozzle bore 2 opens. Held in an upper
region of the nozzle ring 11 is a stationary stator 12, which is
held by way of a planar sealing surface 23 on the end-side
sliding surface 22 of the nozzle ring 11 via a sealing gap.
Formed within the stator 12 is a pressure chamber 6, which is
coupled to a volume store 7 via a connecting line 18. In this
exemplary embodiment, the volume store 7 is formed by a
line section 35 having an enlarged flow cross section. The line
section 35 is coupled on an inlet side to a pressure regulator,
which is not illustrated here, and a pressure source.

Formed on the planar sealing surface 23 of the stator 12 is
a chamber opening 10, which represents an outlet to the
pressure chamber 6. In this case, the chamber opening 10
extends over an opening angle which determines the opening
time of the nozzle bores 2 when the nozzle ring 11 is rotated.

Above the stator 12, a movable cover 4 is assigned to the
nozzle ring 11 and can be guided back and forth between a
covering position and open position, which is not illustrated
here. The cover 4 forms, together with the nozzle ring, the
treatment channel 3 in which a thread is guided.

By rotation, the nozzle ring 11 is held on the circumference
of a bearing pin 30 by a centrally arranged holding bore 29.
The bearing pin 30 is mounted in a rotatable manner on a
machine frame, which is not illustrated here.

The function of the exemplary embodiment illustrated in
FIG. 4 of the apparatus according to the invention is identical
to the previous exemplary embodiment according to FIGS. 2
and 3, and so reference is made at this point to the above
description and no further details are given here.

FIG. 5 shows a further exemplary embodiment of the appa-
ratus according to the invention having a further alternative
configuration of the air supply device 5. The exemplary
embodiment in FIG. 5 is shown schematically in a longitudi-
nal sectional view.

The compressed air is supplied to a nozzle bore 2 in this
case through a rotatably mounted rotor 31, which is formed in
a hollow-cylindrical manner and forms a pressure chamber 6
on the inside. On its circumference, the rotor 31 has a cylin-
drical sliding surface 22, which interacts with an opposing
sealing surface 23 of a housing 33. On a circumferential
portion, the housing 33 has a tangentially extending guide
groove 17, in the bottom of which the nozzle bore 2 opens.
The nozzle bore 2 penetrates through the housing 33 as far as
the inner sealing surface 23.

In the plane of the nozzle bore 2, the rotor 31 has on its
circumference a plurality of chamber openings 10, which are
arranged in a distributed manner and are supplied alternately
with the nozzle bore 2 when the rotor 31 is rotated.

The chamber openings 10 connected to the nozzle bore 2
are sealed off by the sealing surface 23 of the housing 33.

The guide groove 17 in the housing 33 is assigned a cover
4, by way of which the treatment channel 3 is formed. Thus,
within the treatment channel 3, there is guided a thread, which



US 9,422,646 B2

7

is entangled by the compressed-air flows produced in a pulse-
like manner at the nozzle bore 2. The cover 4 is configured in
a movable manner in this exemplary embodiment, too, in
order to enable the thread to be laid before the start of the
process.

As already explained in the preceding exemplary embodi-
ments, the pressure chamber 6 is coupled here, too, to a
volume store 7. To this end, the rotor 31 has a hollow-cylin-
drical driveshaft 27, which is mounted in a rotatable manner
on a bearing 32 and is coupled to a drive, which is not illus-
trated here. At one end, the driveshaft 27 is connected to the
pressure vessel 19 via an air connection 34. The air connec-
tion 34 contains a rotary transmitter so that compressed air
can be guided into the interior of the hollow shaft 27.

The exemplary embodiment illustrated in FIG. 5 of the
apparatus according to the invention thus shows a further
design configuration of the possible air supply device, in
order to produce a pulse-like compressed-air flow at a nozzle
bore. A common feature of all the exemplary embodiments
illustrated here is that the pressure chamber 6 is assigned
directly to the nozzle bore 2 in order to produce the pressure
pulses. In this case, very short distances are realized between
the treatment channel and the pressure chamber, so that very
pronounced thread treatment is possible.

However, it should expressly be mentioned at this point
that the invention also comprises similar or alternative design
variants of the air supply device 5, which are not illustrated
here. Thus, for example, the pulse-like delivery of the com-
pressed air to a nozzle bore could take place by way of valve
control.

Furthermore, in each of the exemplary embodiments
shown, a treatment channel for treating a thread is illustrated.
In principle, the apparatuses shown can also be used advan-
tageously for treating a plurality of threads parallel to and
alongside one another. To this end, it is possible for each
treatment channel to be assigned a separate pressure chamber
from a plurality of pressure chambers, which are connected
jointly to a volume store. However, it is also possible for a
plurality of treatment channels alongside one another to be
supplied by one pressure chamber.

LIST OF REFERENCE SIGNS

1 Nozzle support

2 Nozzle bore

3 Treatment channel
4 Cover

5 Air supply device
6 Pressure chamber
7 Volume store

8 Pressure regulator
9 Pressure source

10 Chamber opening
11 Nozzle ring

12 Stator

13 Support

14 End wall

15 Hub

16 Driveshaft

17 Guide groove

18 Connecting line
19 Pressure vessel
20 Inlet thread guide
21 Outlet thread guide
22 Sliding surface
23 Sealing surface
24 Bearing bore
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25 Electric motor
26 Thread

27 Relief groove
28 End side

29 Holding bore
30 Bearing pin
31 Rotor

32 Bearing

33 Housing

34 Air connection
35 Line section

The invention claimed is:

1. Apparatus for producing entanglements on a multifila-
ment thread, having a treatment channel, having a nozzle bore
that opens into the treatment channel and having an air supply
device which interacts with the nozzle bore in order to pro-
duce pulsed compressed-air flows and which apparatus has a
pressure chamber which is connected to a pressure source,

wherein a volume store is arranged between the pressure

chamber and the pressure source,
wherein the volume store has a storage volume which is
greater than a chamber volume of the pressure chamber,

wherein the air supply device has a rotating rotor which
forms the pressure chamber on its inside and which has
a chamber opening at its circumference on a sliding
surface, and

wherein the nozzle bore and the treatment channel are

formed on a housing which encloses the rotor and has an
inner sealing surface,

wherein the chamber opening is connectable alternately to

the nozzle bore when the rotor is rotated.

2. Apparatus according to claim 1, wherein the storage
volume of the volume store is greater by a multiple than the
chamber volume of the pressure chamber.

3. Apparatus according to claim 1, wherein a pressure
regulator is arranged between the pressure source and the
volume store.

4. Apparatus according to claim 1, wherein the volume
store is formed by at least one of a pressure vessel and a line
section.

5. Apparatus according to claim 1, wherein the pressure
chamber and the volume store are connected by a short con-
nection line having a length of less than 0.3 m.

6. Apparatus according to claim 2, wherein the storage
volume of the volume store is greater by a factor>20 than the
chamber volume of the pressure chamber.

7. Apparatus for producing entanglements on a multifila-
ment thread, having a treatment channel, having a nozzle bore
that opens into the treatment channel and having an air supply
device which interacts with the nozzle bore in order to pro-
duce pulsed compressed-air flows and which apparatus has a
pressure chamber which is connected to a pressure source,

wherein a volume store is arranged between the pressure

chamber and the pressure source,

wherein the volume store has a storage volume which is

greater than a chamber volume of the pressure chamber,
wherein the air supply device has a rotating nozzle ring
having a circumferential guide groove,

wherein the nozzle bore opens into the guide groove,

wherein the pressure chamber has a chamber opening,

which is connectable to the nozzle bore by rotation of the
nozzle ring,

wherein the pressure chamber is formed on a stator having

acylindrical sealing surface in which the chamber open-
ing opens, and
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wherein, in order to transmit compressed air, a sliding
surface of the nozzle ring interacts with the sealing sur-
face of the stator.

8. Apparatus according to claim 7, wherein a cover is
disposed in a contact region between the guide groove and a
thread, the treatment channel being formed by said cover.

9. Apparatus for producing entanglements on a multifila-
ment thread, having a treatment channel, having anozzle bore
that opens into the treatment channel and having an air supply
device which interacts with the nozzle bore in order to pro-
duce pulsed compressed-air flows and which apparatus has a
pressure chamber which is connected to a pressure source,

wherein a volume store is arranged between the pressure

chamber and the pressure source, and

wherein the volume store has a storage volume which is

greater than a chamber volume of the pressure chamber,
wherein the air supply device has a rotating nozzle ring
having a circumferential guide groove,

10
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wherein the nozzle bore opens into the guide groove,
wherein the pressure chamber has a chamber opening,
which is connectable to the nozzle bore by rotation of the
nozzle ring,
wherein the nozzle ring is configured in the form of a disc
having an end-side sliding surface in which the nozzle
bore opens axially,
wherein the pressure chamber is formed on a stator having
a planar sealing surface in which the chamber opening
opens, and
wherein, in order to transmit compressed air, the end-side
sliding surface of the nozzle ring interacts with the seal-
ing surface of the stator.
10. Apparatus according to claim 9, wherein a cover is
disposed in a contact region between the guide groove and a
thread, the treatment channel being formed by said cover.
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